STACKED M CROELECTRONI C DEVI CES AND METHODS FOR MANUFACTURI NG

M CROELECTRONI C DEVI CES TECHNI CAL FI ELD [ 0001] The present invention
Is related to stacked m croel ectronic devices and net hods for

manuf act uri ng m croel ectroni c devi ces. BACKGROUND

[ 0002] M croel ectronic devices generally have a die (i.e., a chip)

that includes integrated circuitry havin a hlgh den5|ty of very
smal | conponents. Iﬂwg?gﬁéhﬁ €IR GESHAMD of dies are
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phot ol i t hography, chem cal vapor GBEMIOES on, plasnma vapor deposition,
pl ati ng, planarizing, etching, etc.). The dies typically include an
array of very small bond-pads electrically coupled to the integrated
circuitry. The bond-pads are the external electrical contacts on the
di e throug h ply voltage, signals, etc., are transmtted
to and from%Hm%éléglraL@d circuitry. The dies are then separ at ed.
fromone another (i.e., singulated) by dicing the wafer and
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coupled to the various power supply lines, signal lines, and ground
i nes. [ O0EAGKGRQINDdual die can be packaged by electrically
coupling the

[0002] Microelectronic devices generally have a die (i.e., a chip) that

includes integrated circuitry having a high density of very small components.
In a typical process, a large number of dies are manufactured on a single
wafer using many different processes that may be repeated at various
stages (e.g., implanting, doping, photolithography, chemical vapor
deposition, plasma vapor deposition, plating, planarizing, etching, etc.). The
dies typically include an array of very small bond-pads electrically coupled to
the integrated circuitry. The bond-pads are the external electrical contacts
on the die through which the supply voltage, signals, etc., are transmitted to
and from the integrated circuitry. The dies are then separated from one
another (i.e., singulated) by dicing the wafer and backgrinding the individual
dies. After the dies have been singulated, they are typically "packaged” to
couple the bond-pads to a larger array of electrical terminals that can be
more easily coupled to the various power supply lines, signal lines, and

ground lines.

[0003] An individual die can be packaged by electrically coupling the
bond-pads on the die to arrays of pins, ball-pads, or other types of electrical
terminals, and then encapsulating the die to protect it from environmental
factors (e.g., moisture, particulates, static electricity, and physical impact).

In one application, the bond-pads are electrically connected to contacts on

-
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trates anot her packaged m croel ectroni c device

fogost 1N EifGreP B bndhbticalSiiestdethibackaged microelectronic

device (identified as 10a) of Figure 1A attached to a second similar
microelectronic device 10b in a stacked configuration. The interposer
substrate 20 of the first microelectronic device 10a is coupled to the
interposer substrate 20 of the second microelectronic device 10b by large
solder balls 50. One drawback of the stacked devices 10a-b is that the large
solder balls 50 required to span the distance between the two interposer
substrates 20 use valuable space on the interposer substrates 20, which

increases the footprint of the microelectronic devices 10a-b.

[0006] Figure 2 schematically illustrates another packaged

microelectronic device 60 in accordance with the prior art. The device 60

includes a first microelectronic die 70a attached to a substrate 80 and a

second microelectronic die 70b attached to the first die 70a. The first and
-2-
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includes a first mcroelectronic die 70a attached to a substrate 80
and a second mcroelectronic die 70b attached to the first die 70a.
The first and -2- second dies 70a-b are electrically coupled to the
substrate 80 with a plurality of w re-bonds 90. The device further

i ncludes a casing 95 encapsul ating the dies 70a-b and w re-bonds 90.
One dr awbaskcorid diee 70ack ageelediricaltyetcapledhioi the debsirate @D with agpluralitgd i n
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Accordingly, there is a need to improve the processes for packaging

microelectronic devices.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1A is a partially schematic side cross-sectional view of a
conventional packaged microelectronic device in accordance with the prior
art.

[0008] Figure 1B is a partially schematic side cross-sectional view of
the packaged microelectronic device of Figure 1A stacked on top of a

second similar microelectronic device.

[0009] Figure 2 is a partially schematic side cross-sectional view of

another packaged microelectronic device in accordance with the prior art.

[0010] Figure 3A is a partially schematic top plan view of a
microelectronic die including a redistribution structure before being

packaged in accordance with several embodiments of the invention.

[0011] Figure 3B is a partially schematic side cross-sectional view of

the die and redistribution structure of Figure 3A.

[0012] Figures 4A-4D illustrate stages of a method for manufacturing a
plurality of microelectronic devices in accordance with an embodiment of the

invention.



[0009] Figure 2 is a partially schematic side cross-sectional view of
anot her packaged m croel ectronic device in accordance with the prior
art. [0010]Figure 3Ais a partially schematic top plan view of a

m croel ectronic die including a redistribution structure before being
packaged in accordance with several enbodi nents of the invention.
[0011] Fi gu[eo13p i s Rigwer$ ikl yartighestiidmatity side Orossssentiohalovialv ofi 2w of

the die and redjstribution structure of Figure 3A 012] Fi.guy es
4A- 4D i | | uStisraelectipnigedeyiee dnnacsRidancs Witth anether P&%"é‘“&?’d?a{ ﬁ'i‘?l of

m croel ect [RBhGolevi ces in accordance with an enbodi ment of the
invention. [0013]Figure 5 is a partially schematic side

cross-sectygypd Vi e@k fis a partially schematic side cross-sectional view of an
upper microelectronic device stacked on top of a lower microelectronic

device.

[0015] Figure 7 is a partially schematic side cross-sectional view of a
microelectronic device in accordance with yet another embodiment of the

invention.

[0016] Figure 8 is a partially schematic side cross-sectional view of a
microelectronic device in accordance with still another embodiment of the

invention.

DETAILED DESCRIPTION

A. Overview/Summary

[0017] The following disclosure describes several embodiments of
stacked microelectronic devices and methods for manufacturing
microelectronic devices. One aspect of the invention is directed toward
packaged microelectronic devices. An embodiment of one such
microelectronic device can include a support member having support
member circuitry and a first known good microelectronic die attached to the
support member. The first die includes an active side, a back side opposite
the active side, a first terminal at the active side, and integrated circuitry
electrically coupled to the first terminal. The first die also includes a first
redistribution structure at the active side of the first die and electrically
coupled to the first terminal at the active side of the first die and the support
member circuitry. The microelectronic device can also include a second
known good microelectronic die attached to the first die in a stacked
configuration such that a back side of the second die is facing the support

member and an active side of the second die faces away from the support
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m croel ectronic device in accordance with another enbodi ment of the

i nvention. [0014]Figure 6 is a partially schematic side
cross-sectional view of an upper mcroel ectronic device stacked on
top of a lower mcroelectronic device. [0015]Figure 7 is a partially
schematic side cross-sectional view of a mcroelectronic device in
accor dance merhbery eTheaseddmnelr die lifcdoderea tsecdnd tezminal eh theoactiveGideshaRrd gur e
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t he acti veosthdesuppoftimembeer m nal at the active side, and integrated
circuitry electrically coupled to the first terminal. The first die

al so i ncl ugee18 firadoth@dembodimiént @disddted toward &t midicelectidniedeviee of
the first die and electrically coupled to the first termnal at, the
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t he suppor
also includes a second known good microelectronic die having an active

side including a second redistribution structure and a back side opposite the
active side. The back side of the second die is attached to the back side of
the first die such that the second redistribution structure is facing away from
the support member. The second redistribution structure is electrically
coupled to the interposing structure. The device can also include an
encapsulant at least partially encapsulating the first die, the second die, and

at least a portion of the support member.

[0019] Another aspect of the invention is directed toward methods for
packaging microelectronic devices. One embodiment of such a method
includes attaching a first known good microelectronic die to a support
member having support member circuitry. The first die includes a first
redistribution structure electrically coupled to the support member circuitry.
The method also includes attaching a second known good microelectronic
die to the first die with the first die between the second die and the support
member. The second die includes a second redistribution structure facing
away from the support member. The method further includes electrically



menber. The second die includes a second termnal at the active side
and integrated circuitry electrically coupled to the second term nal
of the second die. The second die also includes a second

redi stribution structure at the active side of the second die and
electrically coupled to the second term nal and the support nenber
circuitry, cangliry fheusesiont yiefo theestippod aherobepared encepsatztied at easha
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B.Mcroel ectronic Dies Including Redistribution Structures

[0021] Figures 3A and 3B illustrate a mcroelectronic die 300 at an

i nternmedi ate processing stage before the die 300 has been packaged in
accordance with several enbodinents of the invention. Mre
specifically, Figure 3Ais a top plan view of the die 300, and Figure
3B is a si dshewosshematicalyyl Thewdieaked carbincude @l Imeradryndevicaea
3B-3B of Fiqure 3A. Referrin t.her

300 i ncl ud&BOGEPSEtInANCLG Y 8%??d 'gﬁéﬁats @Eggﬁﬁ%%rﬁg%f?'écwt% EE?I ve

si de 302, W3omrﬁmr@ts@pmrénwbﬁ@mm% 368 (e d.sbendpagsierringealin 3 .
The die 300 can include a processor,. or another ty

of device tafy @tnf(bletﬁii'é’elsrﬁ%@pat@dhélq'@ lﬁopr @,nd tlestrigally soupled dp JH%S a
| |
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i ncl ude oneﬁ”%&dmé @J( electric layers 312 (Figure 3B—shown partially
schematically”in Sken 1 nes) a plurality of ball-pads 314 arranged
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ot her conduadrev didiéotds Iayn.rpl B’r@ (Flwré)GBd-stmm Iatidlly schanestjvalhydiing
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a flip- ch||5) con urati erip ontacts 316 can be
used to el eéomlylacpnrthn obtmﬂlteaqelséﬂalafe:sbownb Amointher oflelectrisal couplers

bonde. o oPR0r 9 peatist Bolaredt o 4L Bbltchanabb fheBit 1f b belonth 7
contacts 3m4an11h@©an@a§@mdl4r@dcomt@voadm aestup@lo:rdupmmeo groditie
shown) 1 .can 8' o)

attached to t The_ peri acts
provi de addfk $YHasts %ﬁttﬁﬁtﬂ"%éh%t‘@ef:?& %rg‘{] (hb"?rﬁéc é)
redistribu Wolup dionghothBF Aeiide I a¥ip Oé flRaéhip pads
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have nore $aEtRceonfigiationin t Rlee besripheals CQ[‘fsctsormﬁt Paﬁhbﬁgu%ﬁﬁ’d to
el ectrical |y ec(ft‘?&%?g cnglteqﬁ%;a'hee(Sé@Qo %Rotﬂ P&éﬂ&@fe éeve mﬁbo‘il) dbc?ard

flip-chip in pac or ' eat| Ons ment s,
t he redi st (CO®B)i oonf@.uratccm)rmtlﬁ%l@ marallaj of wine| baokedso roe othemimes of
dlelectrlclaes ot own), over the die 300 and at |eas ortlon
of the comy ﬁ?tgr eftﬁagmgdl g?t?”eﬁﬂtltg]ﬁ sP?rﬂngeu‘%e Hagts. gé")"i %
traces gig)corrbgﬂc?rﬁilﬂig“ CORRCRSOR & sipdrhirfentBrqelbtTBdwn ) Steadbeti tothd
arrays are

Y die 300. The peripheral contacts 316 can also provide additional contact

points for testing the die 300. The redistribution structure 310 accordingly

provides arrays of ball-pads 314 and/or peripheral contacts 316 that are
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arranged on the die 300 in a predeterm ned pattern such that the

bal | -pad array 315 maintains a constant configuration and spacing
(i.e., pitch and pattern) for each generation of increasingly smaller
dies. Mire specifically, the size and | ocations of the ball-pads 314
in the ball-pad arrays 315 remain constant fromthe current

gener at i on spaced arthee apad arad babess erquersurfgeae!rm treams thef banthpads 308 es

300a and 3Q0b br.ak lin 3A) .. .One. advant age of
this foat urd atschingendIBHREA GauPilo bk delgio X bmey Bt B4 %8
packagi ng, figj-6hip |hh;9acatb§§ vt lothetosppiieations) he seveenfdrabodisieatChnéi ne
a newer generation of die is Eroduced For exanpl e, the uni velxrsal

bal | - pad aredistrisytor strvetdre SAR GAsy AISAINEMAR O PhETA5e %ﬁ%%t"w pyers
provide a ¢ wiiF bver the géé%lnaoag 4% bl PRt SREMhB YN RIAGHAL dfQRe Of

dies. This eature can accordi ng ecrease the cost of processing

t he dies, asdlmbmmsstrmtwr@ﬁl(}'@ghﬂﬂettt’ﬁceagmﬁm of processed dies.

[ 0024] Anot her feature of the redistribution structure 310 on the die
300 is thaf00283 patlnemrre a$pext rof dbissermbodiment, dhe dyallipsidierrays Béd are

left-h
3 for exanpraed e ae gl R Pty Braie R R ifhal 4447,
the ball -p@&ayr:gm/rr?al:ﬁamaob RehsRRe cahfi an@ctaadsé;fa)cmgs(lmepumn@n

ei ther side e., the left side and t si de) of the r of
bond- pads 3@ o or e3ghegereralipn of (ngreasing) va'?@h@f %feﬁe e S&&P? . of

the die 30¢s Ghe aﬁﬁ%@égt@ag ofthd Béuﬁpéc?@w h ﬂh% Bénaéadéwa | $1500eRthin

configuration can facilitate pin matching f gQackagl ng and
st acki ng ppoostestesfrorpotD%]qurrenhe@m@mmmft thq Idl%t3 el® isybsequanés 3A

and 3B, QQE d
descri bed §8B§&lﬁ8%n& g&‘amﬁ ere%éggt gg@begﬁg&n d@{e% hn@f
pr ocessi ng Figame I34).c Dria advamidge of tbmf@gﬁeaadhaireqummergdoepncp*ssm@l ity
of mcroel ectrqni,c dies ch,as e or of the di 300)
Por use | nHorgune. proraudictats LiHe WES yibteidtesd e henssanfiufied 2ash
Met hods f otinfdbanbaek gehdittion acHieds M&m@a eFor @;aamplaeme:@mv@@dl ball-
M croel ectroni c Devi ces Fornmed Using Such Met hods
pad array 315 between the various generations of dies will provide a
common set of contacts for testing each new generation of dies. This
feature can accordingly decrease the cost of processing the dies, as well as

increasing the throughput of processed dies.

[0024] Another feature of the redistribution structure 310 on the die 300
is that the pattern of contacts is "mirrored" between the left-hand and right-
hand sides of the die 300. Referring to Figure 3A, for example, the
arrangement of contacts (e.g., ball-pads 314 in the ball-pad array 315 and
peripheral contacts 316) is the same on either side (i.e., the left side and the
right side) of the array of bond-pads 308 that extends longitudinally along a
medial portion of the die 300. One advantage of this feature is that the
mirrored configuration can facilitate pin matching for FCIP packaging and

stacking processes.

[0025] In the embodiment illustrated in Figures 3A and 3B, the
packaging of the die 300 has not been completed. As described below with
-8-



[ 0026] Figures 4A-6 illustrate stages in a nethod for manufacturing a
plurality of stacked m croel ectronic devices and m croel ectronic

devi ces forned using such a nethod. Figure 4A, for exanple, is a
schematic side cross-sectional view of an assenbly 400 including a
plurality of first known good mcroelectronic dies 420 (only two are
shown) att asfeashceotd Figurps did-8re aiiditioddl 2 proteesiag peaT thereabied 402 taan

i ncl ude an i nterpos substrate, a printed ci r?uit oard, or q?‘taher
suppor t neﬁﬁ@'ﬁaqeo?n%f: con rﬁ%p{qr@@y inicropieetone digs (F19-uSYheed
enmbodi ment onkRe nfotBRP e AREBOD) R Usk ¢ MictBelctRonia devices of bRIubds
having a plurality of first contacts 405 and a plurality of second
contacts 406, (b) a se d side 4 osite the first side
having a pKural siments of Methods, for Manufagluring Stacked Microelg
ot her type of c Ol 20)16G 8 QT
contacts 405 and 406 and correspondi ng pads 409

] . _ or other contacts
(not shownj0QR6]t he RigeiesHABdBusitase Stagaseinsa mribed frnBenuiagiuringna

first and secoR C@‘?Qfa%ﬁé& AP AS HRE ARl ARARIdRANR HRYRed O

r
el ectrical "conn on to correspondi ng contacts on the first dies 420
and one or forotedl dsing ssthekmethmd. t Rigufe 441 fati examipd  is @sschemeaticoside i n
nore detail_bel ow,. |n one aspect of this. i ; at
t he second cgqsa-esegggnagfw% @?éﬁp?)s&efn brl|¥3 %@ Hﬁ%@g@ gg"&ﬁ'%g‘ﬁg? ﬁné&g

arr ﬁy cor Lg&@ﬂbﬁdﬁgﬂmlé@rogicsﬂi@@gmgd(oiw p'rmhehdawn) aﬁaxtﬁeelrtoeartsudpayrenth s,
such as the enbodj ne escri be elgwwth respect ,to Figure 5 the
array of p%“%f%nn%ﬁ%wmﬁ"\g’ief &_ﬁlﬁé‘ﬁﬁr‘ﬁ%‘.’ds‘%)%mr?ﬂée’??qbﬁra&’ es
420 can bea%ﬁfﬂﬁéé"c'irﬁui%'biFcﬁrort&héth&&d&t AU SeF icBRYing AAY Firdd dibs
respect to Figures 3A and 3B. For exanple, the individual first dies

420 can i néR0ddnahe desireledssraleodiment, 4he serpart meember 4 insludestaka
active sid I r CleleCdH LT N afe IS | I st
i es 420 orteie fE nahd ity e contact B0s 2R0 o Aoty i echhd ¥, o
active -9- costadts 408, (bf a sheorid side 408appoaite tHaffirshside 140dsstndahiasihg a
enbodi ment, the acgtiv ides 422 of the.indiyvidual first, dies 42
attached tBILFﬁ'Eyf(?er g§oess?lhg Z?@é é"f)at H@"@@bﬁgrt{a(’rﬁ?nﬁg °z[o%th|gh%%pe|:&?P
conf i gur at ceRdudive 8ined Betiéarptteyfirst Bed/babkécdrmidcoritdets 208 aier 466 paddi ng
conductive bunps or balls (not shown) of the redi strle{g%tl on strggture

f .
310 are at CAERRPEING BALS APP QI othet saRElE (ot sbPwRLBbHIE BePand &
contacts 4 i i 4 RS .
ot her enbogléﬁgnmli%‘%l?g[}rﬁ@gﬁ!{b%g@%bgg;feégﬁfa descri!:\%ecgﬁfbgeeﬁ)%vd%)\ng?%%%
respect tocihgheeagangdtk ini agayslifes ejeciriealn cornetipac ke dcorgsperding
support ne 02 i £ ef . .
illustrat ng8 ﬁraféétgrhthe%sﬁﬁg@'e%3‘?@%%@6@%@%%%%?{%%% I g%ﬂw %h%ngF tn%'?S
enbodi ment g20has desatbedi iaamdi0detaly belowe bh dfiec aspectfof dhiaremsbddimpst; f or m
di fferent function | n anot her .aspect. of .this enbaodi nent first
di es 420 (¥ Peds 408, g dhe; seEopdsaRey tS’éﬁBﬁ/ WAPR Ekeb’gttf{r ‘%@eﬂrﬁure
4B) can beaidhyd tah! afrdyessrfskpandingUons dtdrdat® JEDE@ Binblat Irt Bier
function properly before further processing so that only known good

di es are p&oiagiaentsosne) Ref ey PAOAERENt draoriBad eley Wi respasbie
second kno}ﬁ%ﬂggdt %fagg&f‘f%{s%gccéﬂ r?a?vegcﬁﬂeraéﬁ?ﬁée% g on

correspond I'ts to form i ndi vi dual Stacked subassenblies
or stacked j-ts 4 wndi yhEu c §1€Saids I

general ly L;qﬂr?ﬂﬁ ar ?@1 9 E@ﬁdpfeé%%%gd%snc??béggg%gges'é\nﬁ%h(&?ggge?:@ tg go
Fi gur es 3Adasclibzid. abdne iwitthi vespeat ts digurds 3iheand 38B. f Bor exampleg,thean

i ncl ud _act i i de. 43 b i de 434 ife t t id
435, and | DGR TSE fieg 20 Fangeciudean aete Sl et s Bagh el g2 °°
i ncl ude t hgppesliestned betweogdétzrzzgtamein%g@a@u difRitacu2e.e Eriedmdhdduanf

t he second dies 430. The back sides 434 of the second dies 430 can be
attached t §rst fiespdca tushen ingluste the redisiibatiom gtractuee 317 aktheastiviei ng

0-

are




420, the second dies 430 can be electrically coupled to the support
menber 402. In the illustrated enbodi nent, for exanple, a plurality
of wi re-bonds 442 or other types of connectors are fornmed between the
peri pheral contacts 316 on the second dies 430 and correspondi ng
second contacts 406 on the support nenber 402. Accordingly, the
second di esidi3822ptthediirstiliesedfDy letreciflusteaied gmbwdjrhent, the adtize fsidest

firet i es Y20 R pRiREEARS aidscaad 3ts, BUEaEhE fetrsf 5B &l e"s
L bt et sty
it ' : e

onto the sBfgsrit4andeprasponding sendusctive bumms or ballscner sw
| east part iréaigmb‘aﬂsﬁggmé&h'éﬂgsid]ear%t MtseHed UBAS SBIERlricaRy %gueﬂﬁ%

encapsul ant 460 can be deposited onto the support nenber using a
sui t abl e apperiespending first costactss 4o ahtheclirat/eide i40d0f thejsupperd mameri ng,

fil | di A I ' .
L ol S 0L Biodit Rl Gl SRRSO k.,
i n broken Irespss)t toaRigues Berw efitstt dieat 42@asin pper bttadHed &x flos esuppert

el ectrical couplers, 320 t he bal |l - pad 4 at, the active sides 432
of “the secdiaMEPE4da30 el aiasoelont.edunghop S JiSlreled fist dies
subassenbl ip KR RNsdfeRMMYGGLYE] Mdothef hibdiditieits ARE IPstadiegA@bher
suitabl e process. In other enbodi nents, the casing 462 at the top

portion 452n@ hayrdiffesi éeptaiasde perprmsliffersot fwagtions. tRiaRokes @gRedthat
the electr !o?%is%ﬁ‘%oﬁﬁén?% fifsEditls. @?@hdﬁﬁé %bééﬁ&g%%%%&%e%f b&bw
encapsul atron and, therefore, a grinding or renbval pProcess 1s not
necessary. Wibrrespestgbd digurbetBy waapslihdividualitestad ard temedtin éalensurag a

320 exposedial 18 LhRetell pra@EBeRrd Julndt uiioehdfamcn el iy iHR.ac:

partially eppasiigiatehackhged.ri cal couplers 320 on the second dies
430, a plurality of electrical couplers 470 (e.g., solder balls) can

be attachegogzg]cor r refeem ABxPRAFIGHRD 4B ohBeorseres desdrit kdé\n @ootihe
support nenber 402, and the assenbly 400 can be cut along lines A-A

to singul at@crelaclioniq digs 480 arsiachadrnLoseRBaNGiNg figk digs; 42thiocform
devi ces 48Q.4ili 2 ‘ ' I | | GOR. i S
that both TiLiEIebERed Mbsterbics B ST, S ATk o THEL s
ensur e t hatseconrg diemdB80 otam atspebé yenefallyesitiian go 4be alie | 309 despsibhdr .

An advantagg of Gl eshE& Y Bglires 3W and 3B. The individual second dies 430,

for example, can include an active side 432, a back side 434 opposite the
active side 432, and integrated circuitry 436. The second dies 430 can also
include the redistribution structure 310 at the active side 432 of the second
dies 430. The back sides 434 of the second dies 430 can be attached to the
back sides 424 of corresponding first dies 420 using an adhesive 440, such

as an adhesive film, epoxy, tape, paste, or other suitable material.

[0029] After attaching the second dies 430 to corresponding first dies
420, the second dies 430 can be electrically coupled to the support member
402. In the illustrated embodiment, for example, a plurality of wire-bonds
442 or other types of connectors are formed between the peripheral

contacts 316 on the second dies 430 and corresponding second contacts
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that each of the mcroel ectronic devices 480 forned using the nethods
descri bed above includes only known good dies. Defective dies can be
detected and excluded fromthe assenbly 400. Throughput of

m croel ectroni c devices 480 can accordingly be increased because the
m croel ectroni c devices 480 will generally include only known good

devi ces. THI0§ amtheesupporitrhempiee K2 ofAcchedingly.khgisegopd diessEidsare not

sesce, o, WRLD MeHhhBT Ry R APl i spidi e

a side cr 081308@@ gmhllwsmamftoathm msbalescmmnmcotdemeamoﬁlsﬁents the
configured in cor ce wi th an er enb nt of the.,i

The devi cesﬁgﬁn f’?sb eRmbgve s agfﬁﬂtﬁ% ‘é‘?é‘f‘pé?rén c?eagrt]'ftp{)er{%he
met hods useghilesf or m t he devi ces 480 descri bed above with respect to
Fi gures 4A-4D, and t he device 580 can include several features

general |y m%dgar {Refelnd Hekt\/todr*ﬁjuréi% %ﬁeﬂéé)psm&ﬁ%b lze,gaafposhtbae

ref erence rs are used to reféer to onponents in ures
4A- 4D and Pintuthke Supmoré m@vbeme%dodfpfmea @lurab‘tm efheasingsi 4621 |least

devi oo 560 PRI e TARIE P4, poci R ER peleimbich B0, A chbdtibeIT,

t he support4609mrbe4%pbaited1g)nm dhéfmrpmtt memgyenﬁmumﬂrgara tshitatzler ay

of pads 409 of the devices 480. Mor Jfl t he_devi ces 480
ot cont | q@PBIORGTSEOLE s, ueloAs cERveTtERa iesioh el hSanEt Kk, oF
m croel ect ABiHer daIAKIE pRdtiéssaccordingly, the pads 409 are arranged to
have a standard JEDEC pinout. On the other hand, the device 580 is

conf i gured m@e ANRefeRRRY nedtely F%u(fé 4D, a @o;sigw% 550K e QdckBe
| ower deV| e 0) and, accordingly, the pads are arranged in an

array corr supasatimijiest 45&4showm ipireker lines) ean degearaenedoto lghlleasiads

314 of the rﬁ%@%gg&& fh%&ﬂ%&tﬁgéitc;éﬁﬁ slgzé’enttﬁébéﬁ%g{?gsﬁ‘hﬁfth‘é?’%t% the

devi ces 4882 nclude a
el ectri cal sitesptd2 ©f 306 deeond, dlemltm@r Thkl mpopomondiﬁz Df/éhé)lstan)Bd

attached to gorrestﬁ Jbélﬂ 5 5009. 03411 n several enbodi b]se, one
or nore mi CHBRYSERYIGH SO s TefBeved, S 3 (LiRging Brr?c?ﬁ%ofr?@l Gual
ni croel ect sOfhKle FRUESERS HBBhEP efrbodintéris K@ casHPAb2 ek titap peibaes.
Figure 6, for exanple, is a side cross-_sectional view of a stacked

ni cr oel ect A8Ri ef dB@l%?@Clﬁﬁb suRessamblipsadSBpmey ke cthieieerpBningt dBgi ce
580a stack I i " pper
and | ower %ew CesQ)@g@grﬁ#&@“%%aﬁgg%%eﬁégéﬂ@né@dﬁg ﬁﬁﬁ?r@?&gsu%oH

m cr oel ect modi dherefareesa 48i0dingd o S@Nyat rrrperssalsonet viiadessaiypedtort o
Fi gures 4D v 0 I

devi ce 480§§B€'pgettt§§h ﬁg&hes%aqg !é&?r a?ecgﬁ&f)ers gi’bg %%We%%g

devi ce 580précesthieatdbagisra pattion @i pheelechical mupﬂére 326@xpdset afteh3Be of
the | ower devjce 480a. In_ot hg{%en@adi nts,

i tional .
m croel ect FEMICE igetamQyed. fipm, BE &t 'ﬁ@&uB%g'gﬁl%e&(%%P%ctP?oni c

devi ce 580@|d¥riceX ROBbRYs tdm ehembr k6@ndcaiR! 888, 2P updlity ¢ A&dtvg
side 432 of the second die in the uagaer devi ce 580a and st acki ng

one or nor €éouplgrs #gheg- Qdéoid@ébaﬂﬁdtansbﬁ) cheslite qorespppding aads 489
o80a. or theRl SEidrdalic RERINS <tRBoRMniMBeR 862 Khdlire AsnitRy 406
i ona e

el i m nat ed en no ad are to be ’stacked on second
di e 430. | caadas tcubraddnge libesiAvAntes ,snngbtatenecphmalésztofomdmdueiMSMe%O

and 580 can .be F ?cked bef org the assenbly 400 (Figure 40) is cut and
the devi ce§"98§'SS 8"'§|dr‘?§ﬂ?|e§t Q- For exanpie, a plur ality of

si ngul at ed ces n be_gttached to coryespon 480
in 19 he asséH %] 085“? If repEthe W'W%GF@OWB ef’t?%% 'gsig ll?%{[ﬁsth
enbodi ment ﬁrst%nﬁ'éelcoﬁ&ﬂ%rs' 40 $1P48@8ah Bedefegits efsiirdtthat they function

properly before being assembled together. An advantage of this feature is
-11-




the area between the upper device 580a and the | ower device 480a. The
fill material 610 can enhance the integrity of the stacked device 600
and protect the conponents of the upper device 580a and the | ower

devi ce 480a from noi sture, chem cals, and other contam nants. In one
enbodi nent, the fill material 610 can include a nol ding conpound such
as an epoxyhatesach of thetmieroaettoticrelevicest489 formednusiogi the ®ethodan

| ud he h .. i 0 i
on opt 1 onatieseined Al VeJ5e i< blly, KERH oo ks PelREiiR e, &n 880 '
[ 0036] One aibtedie@ganal dxeridat criash eché orsSerdblyi c«m 480Thmdghflt of

descri bed above with reference to Fi gure 4D-6 i s that .the devi %es
480 and 580NIEEALIROBICH ER¥IGES 3G 5B AEARNGWNBE . INgfeRsRd npcause t

m cr oel ect rrﬁﬁkfel&&r\bhfaﬂée\hé&r@@%ﬂn éé}f‘erﬁlﬁ/piﬁélhﬁé oﬁ\mﬂwwrp@éé&eaaeé@

within a given surface area or Erl nt. For exanpl e, "when the
upper m cr ddliginoreases thewield Qfetba paskaging W@Cm%diﬁséﬂmmébp‘tﬁ/\mth

m or el ect g0l g IRy 86, A00R.AR0 e LaYRL: dRYT REARRa Sidtideactel 1O

acircuit 86 m Ccr oelectronic
el ectri cal Imal&rrnbt:orpané/@kmodxﬂqodi@‘dctso the ci rcw t board without using
significantly nore surface area on the circuit board. [0037] Anot her

feature of [0083]M crEigLRC MisC sitfey icross- s%ﬁomIdvné%Ooﬂ%mibrbeléc&bnMe
6 is that the el ec | er

th ref t o Fi 4 |
M 510,y ket Bo0) SOnMabEEdhs  AGstcen il Anghet rnhIBBNG g ©eaond
dies 420 angehdBni ThihRRVEgtESart 8O feHifedadh ﬁiéﬂ%aéa%é@@@ly@*mmté

feature is that the footprint of the stacked device 600 i S reduced as
conpar ed withé methedsuseshin fosmathiecde viras 445 desalibrd abova avitheigspeet 100a

d 10b ill d
2000 PGl ERED o HE BB Foh Dol Selordiionhudl iy
devi ces i s ghaildri tmﬂwenhghvndmpbdeanes MBOceAd:cqndmgbsjlkererem:Bmmnh@s

oL oot o BE SRS A S S IR RS RS

anot her fedfeiice 580 td'feermfedrﬁethecmm@l dRvices 48t AeatribeaBabove with
respect to Figure 4D in that the device 580 includes an array of pads 509 at
the second side 408 of the support member 402 having a different
arrangement than the array of pads 409 of the devices 480. More
specifically, the devices 480 are configured to be a "bottom" or “lower"
device in a stacked microelectronic device and, accordingly, the pads 409
are arranged to have a standard JEDEC pinout. On the other hand, the
device 580 is configured to be an "upper" device (i.e., a device stacked on
the lower device 480) and, accordingly, the pads 509 are arranged in an
array corresponding at least in part to the arrangement of ball-pads 314 of
the redistribution structure 310 on the second dies 430 of the devices 480.
The device 580 can further include a plurality of electrical couplers 510 (e.g.,

solder balls or conductive bumps) attached to corresponding pads 509.

[0034] In several embodiments, one or more microelectronic devices
580 can be stacked on the individual microelectronic devices 480 to form

stacked microelectronic devices. Figure 6, for example, is a side cross-

-12-



descri bed above is that the individual devices 480 and 580 can be
tested after packagi ng and before stacking. An advantage of this
feature is that defective packaged devi ces can be detected and
excluded froma stack of devices. Therefore, stacks of

m croel ectroni c devices can include only known good devi ces, which
i ncr eases shetionakvibwodf Bhstacled micreelacksniamtdvicedd: dudingranbppeof

devi ces that. ar i scar,ded. ddi tional Enbodi nents of .Stacked.

M cr oel ect FB%OS%S%W'EegeY'%ﬁq; atﬁckggf%ﬁapégofi A E)gﬁrag\écrgéggtg(grac

ni croel ect Hewcs 4864] q@e UppehafaslfacWids 68Ddcrid 480d canbegenenllg of
the invention. These devices can include sevgr al features generally
simlar tosm@rdem@e@l%@@equ%%V@%&ﬁ%@a a0 desr ﬁdr%tgb’@c‘f‘"t 0
Fi gures 4Dr@s(g)eéFfo°¢i UFE31 40 ahd 66 Frif GoSEtCRvIeBHISS 2bapla ;‘It;ﬁtﬁé)loﬁ@:?er

to like conponents I'n Figures 4D-6 and Figures 7 and e devi ces
descri bed Hevioe 480a by sftanbing thangledificalneoupigre SHHohithaagerendeyipe

devi 48 5 rib i G 4
0040] £ guPBt9 torlip SEEFERLES,BER" Satidr 11 3BEGly b a0 ircthe Butr
m cr oel ect dovice 4809 de ofitél. entbadichents; addRionabmideclgetrenialdbyices nah ar

to the device 480 described above with respect t igure 4D. T

devi ce 7oo'bei?t%lf%ddPPt?rﬁh%'PB%R/mgoﬁ ,tronlgmﬁ%\gqe, %ﬁﬁa?%FXP‘h%“%g@?ce
700 i ncl udefechital ebupiBfse32ui gl tHeoBalivedsigs 48t gcihedsdcant e A80andngli e
430 in a stacked configuration. Mre specifically, the device 700

i ncl udes aupperdevice580@ane stackingrongspragomaddiignal dexicrs dnetshows)

active sid i } ; I ude
an active gptg)g%?%ptgﬂgege%gg a,SﬂIJ QQ%C@%SE??%F%%@%@%’% vgé)(g)ing;m é%12.
The acti ve480aeay’he elisiratedvhed nocadditiorsad devidesiare #aige strcked lohithe di e

exter nal oot 88 AH" T SPHESARFORSUEHS tb HiioSREudPatlEsS HOD oo
to correspandissg inass stackéd belopé eiesassdinisiy 400 €Figaro4D) [ cut488.the

[0041]Figure 8 is a partially schematic side crgss-sectiaqgnal, view of
a ni croel c8eYigns d8AIE SINGIRICHn R &ampie e RiYrality of |s||ngé1|,l?3§qiglev1ces

enbodi ment b MBI BMHIRG @Atea2As0 M ItHE &isseMBhAL00
features gggfe)r%’j?fgém m | g?q?o&{?%esgdevi ges 480/ 580/ 700 descri by:d above

with respedlustrateriigifrigske 4D. 5, and 7, respectively. The arrangenent
of the first die in the device 800, however, differs fromthe
ar r angenmen{00®5]t he Ihiseseratiembaodinénis tantill craleriat 12 8andecicsitedinte

D L R e Tt RS i Bl PR RN TR

in the deviegeriat$A0w30/eHbRnde ey intezplitypbbine stddkeddizviceds B0Ehd protdutr

ot 1195 ¢ Hi components of the upper devich B3ba And (& lowdr 8eiibd 884 from
moisture, chemicals, and other contaminants. In one embodiment, the fill
material 610 can include a molding compound such as an epoxy resin. In
other embodiments, the fill material 610 can include other suitable materials.
Depositing the fill material 610 is an optional step that may not be included

in some embodiments.

[0036] One advantage of the microelectronic devices 480 and 580
described above with reference to Figures 4D-6 is that the devices 480 and
580 can be stacked on top of each other. Stacking microelectronic devices

increases the capacity and/or performance within a given surface area or
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[0042] The first die 820 of the device 800 can include an active side
822 facing away fromthe support nenber 402 and a back side 824
attached to the support nenber 402. The first side 820 further
includes a redistribution structure 810 at the active side 822. The
redi stribution structure 810 can be generally simlar to the

redi st ri bufeatprist r d-‘cotrwmme Wdasorﬁhbedp;peremimelle?tromhedevm 6B0absti on

structure 810, f.or an_inclu first 816
pr oxi mat e tsgadg Be‘?” rerc}% %’grfw(?ﬁ rBlrcrqqi%ctroigc de? ﬁ %%@2@@ ﬁgJ§

el ectri cal ldgvicewsoeds tattached &sawndumgoammmuapé:oﬁncmeléheom@npmce
menber 402 usi n% first wire-bonds 842 ot her suj.t abl nnect ors.

The second 9588iIBegdiically Ang-ererally coypiad:tosthe gitputihoa GV' gyt U989 pe

el ectricallg n@ﬁ?ﬂéﬂil;‘?%&r@shh&cé hieatort@Bicheli® b4AR), usi ng second
Wi re-bonds 442 or other suitable connectors. [0043] The device 800

further inghosigs a ghGner ‘?é%tg@%&%é"ﬁﬁﬂoe}l@ﬁr&ﬁxé Hevices C48F Grands he

second di e"430." The stand-o can I nc first side 852 iIn
cont act wi desciedactbove witbdered@znog tohd igures dDdp ecisgmatathe lentdeaid

Standoort BeiPREES 0 Urhsld\ TaSRehy Ak fre Bsiind L BEREREBEE fisf Ry 105
o o et ﬁfbmffvf’fﬁ B S A o
Phat S he © Reifire, 5 REE NS fButrink of JpPeairchet vissiba 1900 [ KOue: BRer a

contacts B%Qn%rédﬁwltﬁ I dohlertiohaPs@crad d@QlEé@W%é‘ﬂweCM@ét F0t8Rd ON
t he support nenber 402. The stand-off 850 can be tape or another

sui tabl e dd@bdbustratedin Fiawie d Rewherieclsi mjder palg 5@ a5e oannesechttee
that spect bigs 2G0T B foBfbrin? 67 ThicRkAN R AEACAL R pLitBthalfT ©f "
il ra t may” be

for purposes o i on, hat vari1 ous no Icatl
made W t hoirhpaortantan ceﬂ;phom ﬂm\s avd rathemelegitonie reodicts, witere thererisr e

addi ti onal _devi e Sstacked on t.he. de es.in _eac

erboti nont & SIS 4B oRUES eos 7P o et ic SoRBOR gt i dn o,
nor e st ackedchdetises.Furt hernore, the devices descri bed above may have
di fferent arrangements and/or include different features. Aspects of

the invent 3 gjescréieshdthet RANFEIF e nfitroRRICtbA! dﬂvuo@@mw msso nmay
be conbined or elimnated in other enbodi nents. Further,

advant ages das@ihadasleqvenist that the: idividuab slevieer14800and l@@ol‘?ﬁi‘em |t%ﬁe%ave
been descr LREH pabiddify %Qatb@féreoétaem © RIBAGRATENL of 1A ehtRITROgHATENt S

may al so exhi ch” advant ages odi nents need
necessari | yle&achv@pac@gﬂd deNicast carebetdetécied andtéxchudeddrayogpstagk of he

QBES%QSHCF £ 91 L NMrorbNStd RSO hilhobicl8hic! BVt &Y &K CRblLa8Sofly the

known good devices, which increases the yield of the device stacks and

reduces the number of devices that are discarded.

D. Additional Embodiments of Stacked Microelectronic Devices

[0039] Figures 7 and 8 illustrate stacked microelectronic devices in
accordance with additional embodiments of the invention. These devices
can include several features generally similar to the devices 480 and 580
described above with respect to Figures 4D-6. Accordingly, like reference
numbers are used to refer to like components in Figures 4D-6 and Figures 7
and 8. The devices described below can also have many of the same
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CLAIMS I /W claim 1. A packaged m croel ectronic device, conprising: a
support nenber having support nenber circuitry including a first

side, a second side opposite the first side, a plurality of first
support nenber contacts and a plurality of second support nenber
contacts at the first side, and a plurality of support menber pads at
t he second as‘ivdatagesfdsrﬂte denvives 480 cndi 830 ekeecribeanabovl withtregodutdot o

t he support the first die including an active side and a back
si de opp05|F'%ur?ﬁ2 Btive si de, a first termnal at the active side,

i nt egr at ed uitry ele cal | couledt the first termnal, and
A first r Jﬁé@ql but FigHres pu{% rapley e aacst'(?e/ecre%%e%\onﬁhém ft adi e
and el ect I irfigtdeYectionp G‘é{néé)?@@e ThielddvideSf a0 Bah befenkhRRIySSiRRs b tRBNDEr

circuitry, wherein the first redistribution structure redlstrlbutes
t he si gnal slevicend8thaleperibad ebeva mdth raspact tor figuredPay Toe devics 700

contact s; el ﬁ%% HRONEYGO 980 AW QRY e\ﬁ%é’é‘thS o%mﬁehﬁ)ﬁ MEdes Bfiklofe

side and a SsI de opposité ‘the act’ive Si he“second die
i s attachednare tadditibhalstdiel eatiachad stoadkedseanfd glie a43®ninsaclstdcket t he
back side of the s ort nenber,. e ond
di e i ncl udi°Rg" %urgﬁ%nga?'@r ﬁ??ﬁ‘;\f'c i" ﬂ%edﬁYf?? &g)%sinﬁlé'de? ft é@?‘%?@ﬁ%
circuitry Qé 8ctan aZICY deeiee) ettatifed hﬁtl@eﬁ@tﬂ/é §ige M3Rabf the SReAEMUie

redi stribution structure at the active side of the second die and

el ectri cal Ay0call E¥didie AR capdBeiHde @nAGHNe sitled” thand @nskisidr Aibér
cireultry, opesife fedctive lsiePr 12! #hb LA sBRUYRLSE SBEAGE RPflelRcbhE

second redi Stribution structure, ereln t e Sseco redi stribution
structure disd#tQ.r Thatthkisd dlee7‘é] g@mfts‘ther orludeeintagrated direuitry 746 armi a

| arger arr d ca g e, f d| e,
t he secondacl}"rgl tyandg)r(](g rr]%g atC?Spgq? ﬁﬂ}ﬁ %{:ﬁ\ge (sét%ep 4:‘8}5'0 fic The
packaged nboumeﬂe@bonmnond!e‘\g @lectritaldoaplerd 320 endhé setdiel dietd30e i de
of the first die is adjacent to the first side of the support nenber

and the fi[eo41]edi Stiguleusii®a pému%l BEferhaticebigetdrbsabéstionauibrtoft & the
first support nenber contacts
microelectronic device 800 in accordance with still another embodiment of
the invention. The device 800 can include several features generally similar
to the devices 480/580/700 described above with respect to Figures 4D, 5,
and 7, respectively. The arrangement of the first die in the device 800,
however, differs from the arrangement of the first die 420 in the devices
480/480/700. More specifically, the device 800 includes a first die 820
having a COB configuration rather than the FCIP configuration of the first die
420 in the devices 480/580/700 described above. The device 800 further

includes the second die 430 on the first die 820 in a stacked configuration.

[0042] The first die 820 of the device 800 can include an active side
822 facing away from the support member 402 and a back side 824
attached to the support member 402. The first side 820 further includes a
redistribution structure 810 at the active side 822. The redistribution
structure 810 can be generally similar to the redistribution structure 310
described previously. The redistribution structure 810, for example, can
include first peripheral contacts 816 proximate to a perimeter portion of the
15-



the second redistribution structure is electrically coupled to the
second support nenber contacts. 3. The packaged m croel ectronic
device of claim1l wherein: the active side of the first die is

adj acent to the first side of the support menber; the first

redi stribution structure includes a plurality of first ball-pads
arranged i rfirst dier820 badi lelgranicadly rcmyplea ol coredspopdiof dontaxtts ge6 iophibieal

tact t ' rtion qf .the fir di and aces coupling
the first tuPRBAISRbE’ 407 habddretivits Ponds Shp.en Spafidialy Giinecact
peri pheral Tmnikecsmi pehgtierancohactsi 858 dplhe sasbmdadie £3Cehnifad by
coupled to orres&ondl ng first support nenber contacts; and the

second r edi ¥eFIER[Y; P toltha fiestiGeptaste 406 uping sgcoRd wWie-bosgs 442 or

bal | - pads athénsif@bletohneeforsld ball -pad array, a plurality of second
peri pheral contacts at a perineter portion of the second die, and

traces coughi t he ) rga\'irﬁo_ ' .
bal | - pads ggg?@r seggﬁgggg??@?@ gﬁé@%@ g%?é ,S eéf?ﬁgtbﬁgg%éggﬁémt
peri pheral di®828crs theesespnd dimaded The stend-off @H0diamginskideredfirstipider t

menber contact.s. h ckaged .ni el.ect rLopi,c vice of claim1l

wher ei n: th%ﬁdﬁcqgﬁgchgﬁgﬁﬁ? A& qy?g%é?@f&e gﬁFg@e ?%de?ﬁgcwcfg@]esi de

of the sup@H4tinrcomtet V\&thdhéfbacf(islic% 43£8f tHe $dvsht Aie AB0OUAHEr fah®-off

el ectri cal qu coeléﬂ)ed to tcre first sugﬁoort menber contacts; the second
59nc

redi stribut téttarked © bediet diediA0andbeprand die 430evilba shiable
support men@esienhaekial (tdstdim)m Tﬁ@eétﬁiﬁéﬁfznrﬁdfﬁ)t %egik&? th gé'pfg?grthe

conprises a stand-off between the first e secon
wher ei n t héerpna dieifi20 apartfearo tie frst dig 82Qispdbatethetfiyst wise-bondsl 8421 .

5. The paCk%gﬁ%x@rﬁf l?&l/v@gﬁ rﬂ‘?é”fifst ggﬁﬁﬁ&apéon%&é @1% omﬁé?frg:die 820 and
corresponding contacts 406 on the support member 402. The stand-off 850

can be tape or another suitable device.

[0044] From the foregoing, it will be appreciated that specific
embodiments of the invention have been described herein for purposes of
illustration, but that various modifications may be made without deviating
from the invention. For example, one or more additional devices may be
stacked on the devices in each of the embodiments described above to form
stacked devices having three or more stacked units. Furthermore, the
devices described above may have different arrangements and/or include
different features. Aspects of the invention described in the context of
particular embodiments may be combined or eliminated in other
embodiments. Further, while advantages associated with certain
embodiments of the invention have been described in the context of those
embodiments, other embodiments may also exhibit such advantages, and
not all embodiments need necessarily exhibit such advantages to fall within
the scope of the invention. Accordingly, the invention is not limited except
as by the appended claims.



the back side of the first die is adjacent to the first side of the
support nenber; the first redistribution structure includes a
plurality of first ball-pads arranged in a first ball-pad array, a
plurality of first peripheral contacts at a perinmeter portion of the
first die, and traces coupling the first termnals to correspondi ng
first ball-pads and/or first periph&gg*m§ontacts, wherein the first
peri pheral contacts are w re-bonded TO correspondi ng first support
menber contacts; the second redistribution structure includes a
plurality of second ball-pads arranged in a second ball-pad array, a
plurality BWexigiwnd peripheral contacts at a perineter portion of the
second die, and traces coupling the second termnals to correspondi ng
second bal | - pads and/ or second peripheral contacts, wherein the
second peri pheral caéniakégedanierosiecteiodeeck, compusiigspondi ng first
support nmenber contacts; and the nicroeleﬁ}ronic deviée fgrt@gI
conprises a st #heHRPPR BPRRLRVINGSUPPeTS megibsr SRYIDHBCIUARS Adireiside. 2
wherein the first disgssHackidesositding fikdt Sidal 4 pRRAE dffirdt BeppokEREmBd -
6. A packaged m croel ectronic device, conprising: a support nenber

havi ng support nenmbépntagts @ndia pluraliy efdsasgnd seprost menger centagie ghiesi de
opposite the first gide I {: f L tacts
ot the first side, Snauenh ey Sinchisnim ROt b HE LR R
second si de; a  fissknodunoyaodgoiodelrcitorie Hiecittacmdctodhe sggpostachedbérptnehe

support nenber, the_first die including ,an active side and back
side opposite the altst gig 'Eﬁg_@?g an vavﬁgg%?ﬂ‘?ﬁiﬁacﬁf'a? I‘?Bp%ﬁftFits%agtlvﬁe,
integrated circuitr¥idel 86tst ki) atCht LR dide, iMegrhiet Hrcliy BleB@tallyand
a first redistribution structure at the active side of the first die

and el ectrically coGpurier todthe ffiest ferminal.tandm firsl redisibutien sltispie et thember
circuitry, wherein fd: I L hut g o6 e i es
the signals fromt h%aﬁerééc{eséfetﬁ%ﬂ}ﬁg%taguaé I%g'rcéﬁe)f a }régjs}o(t) #r?tﬁtfse{anél
contacts; a second kndwhe gopporirincanolsdr editcritiyi evherein tizey ifirsg) redistebutione
side and a back side opposite the active side, wherein the second die
s attached to the FIiQiredeasiilies 3os slemas (Rt msurat legnMalion 9T ¢ he
back side of the segpagdotiret dostat®ei Ng t he support menber, the second
die including a second termnal at the active side, integrated
circuitry el ectd¥eeand ine¥LgeMicEPalerogie cimbaving 3 alive siend shiack

redi stributi on Strueikpoflice! HE oBfild Yo Wififeiflind HoRE SR dathdiiid
electrically coupled to P e second term nal and the support nenber
circuitry, and a pl thedirst die of a stagked cardipuratiepswhdshait thabbddside ot the

second redistributiogn structure T‘\_perei n.the,second reai st.ribution
Structure redi stri bateRedidnde e Pl efesERR e EBP Hie b e 4
| arger array of sece#sbngoetripsisat tedactive asdd)dntegratdd bigcuitheelkttfisdllydi e,
the second die, and at |east a portion of the support nmenber.
coupled to the second terminal, a second redistribution structure at
the active side of the second die and electrically coupled to the
second terminal and the support member circuitry, and a plurality of
electrical couplers attached to the second redistribution structure,
wherein the second redistribution structure redistributes the signals
from the second terminal to a larger array of second contacts; and
a casing covering the first die, the second die, and at least a portion of

the support member.
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- 20- 7. The mcroel ectronic device of claim®6 wherein the
plurality of support nenber pads at the second side includes an array
of support nenber pads arranged in a pattern corresponding to a JEDEC
pi nout . 8. The mcroel ectronic device of claim6 wherein: the
second redistribution structure includes a plurality of second

bal | - pads arran@ed i ithe paekagetl midrdelecicbric dayice ahdaimhévdiateinhe

plurality of electrigal couplers.are.attached. to correspondjn econd
bal | - pads; and the pﬁlﬁﬁ?tivﬁls“gef Ogﬁ‘ﬁﬁgg}té'ﬁéﬁﬁ&acﬁ'éto@ té??fﬁié'dsee@rotﬁa
side includes an array of sgsHROMeniBRIFRd hRdfrsBFsdAgtEBGtidMsthudbaetier n
corresponding at least in part to the arrangenent of second ball - pads

in the second ball-pad arelgglrically coupledhéo nihe ofilsbcsriRart @Ml of

claim6, further conprisi ) lity of electrical couplers
coupl ed to correspondi ng §‘ﬂ?§§‘§5téﬁ£mer pads at the second side of

the support nenber. the secohd.redid@ibition @aueture @nélectdestlyceoupledioathen 1
wherein: the first redistribution structure includes a plurality of

first ball-pads arranged P®FORAfSUPRPrEREMDALEPMAGISY a plurality of
first peripheral contacts at a perinmeter portion of the first die,
and traces coupling the first termnals to corresponding first

bal | - pads and/ 0. f i r The packaies microsiattaartic devioel of tieins é svredein:

redi stribution structure |ncludes a plurality of secon al | - S
arranged in a second”‘t?a"f"l’t'-vﬁa%‘yeaf’aé‘ﬁfﬁ'ﬁt N éﬁiaf’?motp tg%%fﬁ?é'&ﬁegﬁgﬁer al
contacts at a perineter Pé’&pfdo?ﬁneﬁnb%ﬁe second die, and traces

na

coupling the second term s to correspondi ng second bal |l - pads
and/ or second per i phtheafirst cadisttbtiorastiuatiwer iociudesi@ plurality of first ball-

pads arranged in a first ball-pad array, a plurality of first
peripheral contacts at a perimeter portion of the first die,
and traces coupling the first terminals to corresponding
first ball-pads and/or first peripheral contacts, wherein
the first ball-pads are electrically coupled to
corresponding first support member contacts; and

the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces coupling the
second terminals to corresponding second ball-pads
and/or second peripheral contacts, wherein the second
peripheral contacts are wire-bonded to corresponding

second support member contacts.
4. The packaged microelectronic device of claim 1 wherein:
the back side of the first die is adjacent to the first side of the

support member and the first redistribution structure is

-18-



-21- plurality of electrical couplers are attached to correspondi ng
second ball-pads. 11. The m croel ectronic device of claim10 wherein:
the first ball-pad array is arranged in a first pattern; and the
second ball-pad array is arranged in the first pattern. 12.
The m croel ectronic device of claim10 wherein the el ectrical

coupl ers attached to cor relepidnaliyngcaupterthdtdathe plirgt aurparbnpiestbsry
encased in the casing. 13. The m croel ectronic device of claim
10 wherein at least a por?qrgﬂdﬁ’f the electrical couplers attached to

correspondi ng secondiheaddcoRddedistribuddn kRasturdRr dlecttitallyeaupieitotihe ough
t he casi ng. 14. The mcroel ectronic device of claim1l wherein

the support menber incl udegcond suppest peeberaaniagisiand 15. The
m croelectronic devigg oficilddiohid "RavRld Rfed SMitisds® a  stand-off

between the first die and the second die, wherein the

first die and second die are attached to the stand-off.

5. The packaged microelectronic device of claim 1 wherein:

the back side of the first die is adjacent to the first side of the
support member;

the first redistribution structure includes a plurality of first ball-
pads arranged in a first ball-pad array, a plurality of first
peripheral contacts at a perimeter portion of the first die,
and traces coupling the first terminals to corresponding
first ball-pads and/or first peripheral contacts, wherein
the first peripheral contacts are wire-bonded to
corresponding first support member contacts;

the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces coupling the
second terminals to corresponding second ball-pads
and/or second peripheral contacts, wherein the second
peripheral contacts are wire-bonded to corresponding
first support member contacts; and

the microelectronic device further comprises a stand-off
between the first die and the second die, wherein the

first die and second die are attached to the stand-off.

-19-



is electrically coupled to the support nenber circuitry w thout being
directly electrically coupled to the first die. 16. The

m croel ectronic device of claiml1, further conprising a third known
good microelectronic die attached to the active side of the second
die in a stacked configuration, the third die including integrated
circuitry and a.arr Apaskaged gricracleconigcleyicel exnpligiag:l y coupl ed to

Lot ho socond redi o PrpipPRRTenpE b P pefR Rt P iy
to the second redistributfign sidé uat Bééond kide dppasikadnd first side, a

m croel ectroni c device, conprisi ngf; an interposer substrate including
a first side, a second sikleralippe$itirel swepart nagmiergeontacls at e fiystof
first interposer contacts_gapd p TR i

contacts at the first si dsé'ag’aralgdaé B{l%]raglltyi ?f;gg Eﬁﬁ{ﬁg?ﬂﬁgéﬁﬁ)ggg stﬂe;? t he
second side; a first knowseaoddidg;croel ectronic die attached to the
first side of the interposer substrate, the fi({ist die jncluding a

) . n
active side adj facentat1r tt‘ﬂ‘_@"‘f’] 9_%‘?d Q'HBGGP“?WQ %fg? {0 thgrRup _afte, a
back side opposite the achiuherl g firdt did neludiry & Q@tlivr?géi?% ragg aYdcke

side, integrated circuitry electrically coupled to t
termnal, and a first redsideropgpasitenthst activeusideata firsd t®eminak atitle and

electrically coupled to the first .termnal. and the first int ser
contacts; a second known %‘gl’f& ﬁﬁ%f@@?@&‘f@ﬁ?‘@%?'@cﬁff cﬁ%’c?l‘?cg{atptﬁg
first die in a stacked cofkt @hhaloBndtd firstaeartitlition! feictfe s the
active side, a back side facing the interposer substrate, a second

terminal at the active siadiveisidegf thedirstdieand ¢lgctécalin equpigd tp the

fhe active side of the sebbhiran ! 3HE 0P SupPhEaborpbiddly Wikl =
second termnal and the sgpecitet iR’ stAwiiradedistribides tieasighals
covering the first die, the second die, and at |east a _portion (_;f t he

i nt erposer substrate. 18.fromdhediest sermicaliegilarageairax obfirst cantarts

wher ei n: a second known good microelectronic die having an active
side and a back side opposite the active side, wherein
the second die is attached to the first die in a stacked
configuration such that the back side of the second die
is facing the support member, the second die including
a second terminal at the active side, integrated circuitry
electrically coupled to the second terminal, a second
redistribution structure at the active side of the second
die and electrically coupled to the second terminal and
the support member circuitry, and a plurality of electrical
couplers attached to the second redistribution structure,
wherein the second redistribution structure redistributes
the signals from the second terminal to a larger array of
second contacts; and

a casing covering the first die, the second die, and at least a
portion of the support member.
-20-



the first redistribution structure includes a plurality of first
bal | -pads arranged in a first ball-pad array, a plurality of first
peri pheral contacts at a perineter portion of the first die, -23-
and traces coupling the first termnals to corresponding first

bal | -pads and/or first peripheral contacts, wherein the first
bal | - pads are eFect r Thalnigroslagyosis deviesof elayorfimhgreain tke plusaldy gdser

orurarity SPPRYTIRRRE el Skl s e AR T B dppey .
plurality eheriBsigdisiatdrigedinb paietnesestondingetoiaBEBECHMdUton of the

second die, and traces coupling the second term nals to correspondi ng
second bal | - pads and/ or second peripheral contacts, wherein the

second peripher gl cogaghs tnbhiborRRlsddM EghLespONdi ng second

I nt er poser contacts. croelectronic device of claim18
wherein: the first biel spashdirredistritutianr atrgetdre rinclufies s4 plataligr of and

the second ball-pad array is arranged in the first pattern.
20. The nicroel ectroni c 8#PPE RF-Rads; aranged lﬁ’r?f?@fsg'%‘a)&?ﬁp‘lpé‘prﬁr%%

plurality of electrical Cé?’r&“'vﬂ{e?r?iﬁt ttﬁ;é:tﬁgrayg,vgggélgégggdicegp@gccypg _

bal | - pads. 21. The mcroelectronic ai m 20 wherein
the electrical couplers attambbedo torrespangingosetiond bagadd; & | - pads

are conpl etely encast%% iplbré:ﬂ;? &agbé‘&n member pads at the second side
includes an array of support member pads arranged in a
pattern corresponding at least in part to the
arrangement of second ball-pads in the second ball-pad

array.

9. The microelectronic device of claim 6, further comprising a
plurality of electrical couplers coupled to corresponding support member

pads at the second side of the support member.

10.  The microelectronic device of claim 1 wherein:

the first redistribution structure includes a plurality of first ball-
pads arranged in a first ball-pad array, a plurality of first
peripheral contacts at a perimeter portion of the first die,
| and traces coupling the first terminals to corresponding

first ball-pads and/or first peripheral contacts; and
the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces coupling the
second terminals to corresponding second ball-pads
and/or second peripheral contacts, and wherein the

-21-



22. The microel ectronic device of claim?20 wherein at |east a portion
of the electrical couplers attached to correspondi ng second ball - pads
are at least partially exposed through the casing. 23. The

m croel ectronic device of claim17 wherein the plurality of

i nt erposer pads at the second side of the interposer substrate
includes an array of i ntpumatityer opadkechiicahngedplers aapat adtached to
corresponding to a JEDECH%iFnout. . rﬁél' Thq? m croel ectronic
device of claim17, furtHATeSBRARIING RGP BRliPa¥Sty of el ectrical

coupl ers coupled to correspondi ng interposer pads at the second side
of the interposer substrate. 25. The m croel ectronic device of
cl ai m 17 wher ei h1t heTheoierdelgconis deviseof clein | whrrgined to t he

i nt erposer substrate, w.thqut, being directl trical upled to
the first die o ek Bk Aot B 85t cBRer afidi by 17,
further conprising ahkhietondkbanpagendy i grratdaringHe fiestphgedct i ve side
of the second die in a stacked configuration, the third die including

integrated circuitry and an array of external contacts electrically

coupl ed to the H?.t SO ﬂqg‘biereg%{'nfﬁy ex)f&%?k{éiﬁ] FRERIA e CRIMAGE S
are adjacent to The second redistribution structure and are
el ectri cal byuplersplatihched t fve eespondingi sécorutbalirpagksr weé ucampletely

27. A microelectronic device, conprising:
encased in the casing. P g

13. The microelectronic device of claim 10 wherein at least a
portion of the electrical couplers attached to corresponding second ball-pads

are at least partially exposed throUgh the casing.

14. The microelectronic device of claim 1 wherein the support

member includes an interposer substrate.

15.  The microelectronic device of claim 1 wherein the second die
is electrically coupled to the support member circuitry without being directly

electrically coupled to the first die.

16. The microelectronic device of claim 1, further comprising a
third known good microelectronic die attached to the active side of the
second die in a stacked configuration, the third die including integrated
circuitry and an array of external contacts electrically coupled to the
integrated circuitry, wherein the external contacts are adjacent to the second
redistribution structure and are electrically coupled to the second

redistribution structure.
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an interposing structure including a first side, a second side
opposite the first side, a plurality of first interposer contacts and
a plurality of second interposer contacts at the first side, and a
plurality of interposer pads at the second side; a first known good
m croel ectronic die including an active side, a back side opposite
the active sidel7andApackaged mitpeleetrenic devicetcampriging:at t he active

i de, wherein the first die | tached and el Lcal | | gt
The i nter posi ng ot rutb dPEesek SHHRSRRGTAR P FipLERE, = sS B e ©
known good microel ectroni gpgiste el figst (Side 2B Pliralitg ofi flstiin@rpskieng a

second redistribution structure and a plurality of electrical
coupl ers attached to the ¢wdacs @ng @ pluralist efigacend intgrresepgoniasigat

si de opposite the active ﬁ\%d@rst %@r %bﬁeé Pﬁ’rgffg’g‘.f?‘%ﬁ%ﬂ%fe{f?g?sfﬁﬂgd

die is attached to the backK side of ITs
second redistribution stresontdsides faci ng away fromthe interposing

structure, and wherein the second redistribution stru ture#

§ ) .S, .
el ectrically coupl edatﬁésttkiﬁ‘é’wﬂyﬁ%ddayﬁje@f%g@r@,ac f t%lfheeﬂfé%@g%l ant
at teast partially encapsyl fd flofdSer SUbdtrflbihd ists@ieoRelding arnd

at least a portion of the interposing structure. T
m croel ectroni ¢ devi ce ofadtivai sid@ Adjdeentitm the Higstf sidetofdhe interpastes

integrated circuitry and a first termnal electrically coupled.to the
integrated circuitry; thesqqsi@?e'raeg?%‘f Pl ?ﬁ"?ﬁ?'tgt ﬁc?%'?’% ¥ I%H@g a
plurality of first ball-padsimalr apoese i ichvd | side, PahtegRACY alciralitry
plurality of first peripheral contacts at a perineter portion of the

first die, and traces el egleetrically gouplegl tonghe Hist iterminglerandhal §rsto

corresponding first ball-pads.and/or first.peri r t

wherein the first ball- par%glsirlnbéﬂlgpesértuptu&%|aF 9‘%8@84%53&? %Rgc? rci'icpacl)'xdi ng
first interposer contactsgodphi 3€cBdfigt @einfibhudad ihat 6@t ahRsposer
circuitry and a second termnal electrically coupled to the

integrated circuitry; angeontacts;
a second known good microelectronic die attached to the first

die in a stacked configuration, the second die including
an active side, a back side facing the interposer
substrate, a second terminal at the active side,
integrated circuitry electrically coupled to the second
terminal, a second redistribution structure at the active
side of the second die and electrically coupled to the
second terminal and the second interposer contacts;
and

a casing covering the first die, the second die, and at least a

portion of the interposer substrate.

18.  The microelectronic device of claim 17 wherein:
the first redistribution structure includes a plurality of first ball-
pads arranged in a first ball-pad array, a plurality of first
peripheral contacts at a perimeter portion of the first die,
-23-



t he second redistribution structure includes a plurality of second
bal | - pads arranged in a second ball-pad array, a plurality of second
peri pheral contacts at a perinmeter portion of the second die, and
traces electrically coupling the second terminals to correspondi ng
second bal | -pads and/or second peripheral contacts, wherein -26- the
plurality of electrical cishiraees aouplingtthe fiest teanipalsrieiowiesporgisgcond

bal | - pads and the second fﬂg{ égpség %@{b‘r%&%éﬁ&%ﬁ 8c11ﬁ8&QGQIhEPeIn

correspondi ng second inter

m croel ectroni c devi ce ofthel afirgt 2&Hhampridei natehe etdotridally c adoupladd| ¢6 s
attached to correspondi ng second bal|-pads are con&ﬁetel y encased in
t he encapsul ant . wrreﬁﬁenﬂmafﬂ{féu@efm@ﬁr gonautscangy cI ai m 28

wherein at |east a % S%QO,QJ JeB%t,%@Sf,rgﬁ?&uFeO‘fﬁél > exp%} @t tﬁr?ough

correspondi ng second pads are eas partla
t he encapsul ant . Eecond daltipads drangedm a sdeond balbpad lamam 28

wherein the plurality of in s at th second side of the

i nt er posi ng structure i nd! U@Sépa sﬁ?‘?’éﬁ p@f'pheﬁ? 86@8{; Egéspeoﬂrpﬁtﬁéed
in a pattern correspondi r}Sbrquh 3t FHEGeRO P Wie, and trace? coTBan the

m croel ectroni c device of aim 28 wherein: the plurality o

i nterposer pads at the sesssoddsiedminals ﬂOeCerﬂS@Dpdegnge@tmubBUPedS
i ncl udes an array of |nter SEL (%Hgs arra a first gttern and

the second ball-pad ar raya OP§ eQquﬁ\e §88 BS gheepngsePad | y

simlar to the first pattgdripheral contacts are wire-bonded to corresponding

second interposer contacts.

19.  The microelectronic device of claim 18 wherein:
the first ball-pad array is arranged in a first pattern; and

the second ball-pad array is arranged in the first pattern.

20. The microelectronic device of claim 18, further comprising a

plurality of electrical couplers attached to corresponding second ball-pads.

21.  The microelectronic device of claim 20 wherein the electrical
couplers attached to corresponding second ball-pads are completely

encased in the casing.
22. The microelectronic device of claim 20 wherein at least a
portion of the electrical couplers attached to corresponding second ball-pads

are at least partially exposed through the casing.

23. The microelectronic device of claim 17 wherein the plurality of

interposer pads at the second side of the interposer substrate includes an
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33. The m croel ectronic device of claim28 wherein: the first

ball -pad array is arranged in a first pattern; and the second
ball-pad array is arranged in the first pattern. 34. The

m croel ectroni c device of claim 27 wherein the second die is
electrically coupled to the interposing structure w thout bein
directly elagayrafdatergosss padsdarangedeint a petted eorrespondings®, a PROEC

m croel ectroni ¢ device of claim27, further conprising a third known
good die plﬁ)ﬁ-&u@al ly and electrically coupled to the second

redi stribution structure on the second die in a stacked
configuration, the third die including integrated circuitry and an
array of externdf cohb@dpisrasiectioniccdeyige @b HABY 17 ofuriher cAMpHsRged
circuitry, i ext t j nd
Fedi stri bufl e AeGHEH PR SRbRH 5 ArfReBChARG Mrelrbbl BaBE R 1)
r edi st ri buthesesdndusidelokthe3btefposet sobbstettacked m croel ectronic

devi ces, conprising: a first mcroel ectronic device having- a first

i nt erposer substrate; a first known good m croel ectronic die attached

to the first inbsrpopgs nﬁ%éfeﬁcﬁﬁﬁ?c Meféfr&éinﬂiﬁwih_@%wmé‘ge@’ﬁd%ﬁéi ve

side and a back side opposite the active side, a first termnal at

t he acti veisialstridally ecoupied tei theuinterposére substeade | withsd pheing tdirectiy

first term pal nd a first redjstribution structure at the active
si de of thép%fﬁ?ﬂyaf"éplﬁﬂ@@eef?ﬁ‘ﬁ‘éal|y coupled to the first

i nt erposer substrate; a second known good microel ectronic die having
an active side including a second redistribution structure and a back
si de opposite tRe acThednisioglsctiahisr deyice 19é driek 13, Bsther comprisisgond

die is att t back_si 0, e_first. . di C t

second r ediﬂﬁ{bre gﬂé‘&? cég)%gt &%c?@écz'%fjstfof g% ﬁéﬁ\{g\/\gggf&oﬂ#t %eec ? ?r%’%hﬁ a

i nt er poser sgidhed cahfiguratis, ehdé tHifledie including integrated circuitry and an array
of external contacts electrically coupled to the integrated circuitry, wherein
the external contacts are adjacent to the second redistribution structure and

are electrically coupled to the second redistribution structure.

27. A microelectronic device, comprising:

an interposing structure including a first side, a second side
opposite the first side, a plurality of first interposer
contacts and a plurality of second interposer contacts at
the first side, and a plurality of interposer pads at the
second side;

a first known good microelectronic die including an active side,
a back side opposite the active side, and a first
redistribution structure at the active side, wherein the
first die is attached and electrically coupled to the
interposing structure in a flip-chip configuration;

a second known good microelectronic die having (a) an active
side including a second redistribution structure and a
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second redistribution structure is electrically coupled to the first
I nt er poser substrate; and a first casing covering the first die, the
second die, and at least a portion of the first interposer substrate;
and a second mcroel ectronic device coupled to the first

m croel ectronic device in a stacked confuﬁuration, t he second

mi croel ectroni ¢ devi ce haRHRILY a of e @Rrdricalt sypiass lteshedt do dhenird
known good m croel ectroni | 0. é)(g(}

substrate, the third die @%tﬁbﬁ%@aﬁﬁﬁg&%l ?/']ie&]&)?ggan '%@BQ%C%Q%?(QS
opposite the active side, activehsidel wieengimtile backt $ide ad tthey sesordiedie is
integrated circuitry electricall oupled to the third termnal,, and
a third redistribution st?ﬁﬁ\?ﬂe%aﬁe%ia%??\? g g‘éﬁ & SHeh tﬂ?ﬁ%rtﬁedi e
and el ectrically coupled §&:oﬁnhere8%@|mﬁiohr§tﬁfcﬂﬁ§%_f§él9§taﬁnréﬂfefrorﬁ theur th

known good microel ectronic die having an active side Tncluding a
fourth redistribution strintarpesingndsteuchirek sinde wpprsin t dhe hesegoniive
side, wherein the back side.of the fourth die jis attached to tt}ﬁﬁback

side of the third die sucﬁ’df. %QutlpﬁesrB%tH%%e%lpgt{ip?l utoloffﬂlegt Fchc re

is facing away fromthe sptapssingbrugORLangubstrate, wherein the
fourth redistribution structure 1s electrically coupled to the second
i nt er poser subst r at e@n ghgapsulant i deash Perip!ly sneapsiiatingdhedirstdlielitee t he

fourth die, and at |east ?ec?)%t&ig,n a% éth%a§F%OBgniBHt§frﬁ\%sﬁerposing

substrate.
structure.

28.  The microelectronic device of claim 27 wherein:

the first die includes integrated circuitry and a first terminal
electrically coupled to the integrated circuitry;

the first redistribution structure includes a plurality of first ball-
pads arranged in a first ball-pad array, a plurality of first
peripheral contacts at a perimeter portion of the first die,
and traces electrically coupling the first terminals to
corresponding first ball-pads and/or first peripheral
contacts, wherein the first ball-pads are electrically
coupled to corresponding first interposer contacts;

the second die includes integrated circuitry and a second
terminal electrically coupled to the integrated circuitry;
and

the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces electrically
coupling the second terminals to corresponding second
ball-pads and/or second peripheral contacts, wherein
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37. The stacked m croel ectronic devices of claim36 wherein: the
first, second, third, and fourth dies each include integrated
circuitry and first, second, third, and fourth term nals,
respectively, coupled to the corresponding integrated circuitry, and
the first, second, third, and fourth redistribution structures each
i nclude- an array of bal |thgagirality apfeelectrical pavplefsacerar ptigched to

plurality of peripheral c | r rtjon of t
correspondi ng die; and tr%ﬁeegs%éﬁ%@br?S(:e[aéﬁlaélwé%%ﬁﬁafagg eh%e @'& r#%gp% to
correspondi ng bal | - pads assHphieralegdrficts adreCRing-doh8ed to corresgdndingie
stacked m croel ectronic devices of claim37, further conprising a
plurality of electrical cRfoNEiRteERosgEaa¢s- cor r espondi ng bal I - pads
on the redistribution structures. 39. The stacked

m croel ectroni c devices of claim36 wherein the first and second

I Nt er posi ng st r aet ur €se enicivelavtionitedevicd wdwtaimi 28 wiedein thadtectiick
opposite trclzgug)lre(r)sntat?alcﬂgc’i to corresponding second ball-pads are completely

encased in the encapsulant.

30. The microelectronic device of claim 28 wherein at least a
portion of the electrical couplers attached to corresponding second ball-pads

are at least partially exposed through the encapsulant.

31.  The microelectronic device of claim 28 wherein the plurality of
~ interposer pads at the second side of the interposing structure includes an
array of interposer pads arranged in a pattern corresponding to a JEDEC

pinout.

32. The microelectronic device of claim 28 wherein:
the plurality of interposer pads at the second side of the
interposing structure includes an array of interposer
pads arranged in a first pattern; and
the second ball-pad array is arranged in a second pattern

generally similar to the first pattern.
33.  The microelectronic device of claim 28 wherein:

the first ball-pad array is arranged in a first pattern; and

the second ball-pad array is arranged in the first pattern.
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a plurality of first interposer contacts at the front side; a
plurality of second interposer contacts at the front side; and a

plurality of interposer pads at the back side. 40. The stacked
m croel ectroni c devices of claim36, further conprising an underfill
material between the first device and the second devi ce. 41.

The stacked ni cBéel ethe microelpsirmoisglayicecofglaimzd7 wherain the pecandrdie

the 11rst 4 ARty fdliied 5§ el pbofbd unBuieclifod: ESndORRRAY ©

plurality efeckieMipdoudled to tHy frsp@iser contacts at the first side, and
a plurality of interposer pads at the second side, wherein the

plurality of interposer pads includes an array of interposer pads

arranged in a pakter J %ﬂ&?q EREG .nﬂhl{h' A2 A
nmet hod for packggi ngﬂrjﬁgglﬁ%e ec rhﬁgéﬂ%%dies, tEZ’ nme GB&OQOD#S&%S? ng:
ﬁt t achi ng ¢hifd ksb\r/TvEngwd gib@ct)hy'sicaugﬁlaiﬁt elzatricatly ecoupled s pherdecondber
avi ng support nmepber circuitry, the first die ipclyding a first
redi st ri bufHRriHioRsyure AL the sesPng AR A slackesd gontioy 196 hefBiigher
circuitry, Hhati i : l i i i b es
signals fr g‘r%@&ﬂd?‘ t'H%gEérﬁéﬁtglr&%ﬁyt% hg %@gﬁﬁﬁﬁhﬁﬁéggr&ﬂ%y of
first cont acugledata dbéi integratedc cincuittpowhegeiodthe exdarhalc tcootaicts dire t o

the first diie with the first die between, the secon ie and th
suppor t  meAtEeEnt ehe Seair trehdn RS SoBGHE Sest G bR o
structure {Rciddnavadisiribeibh Beusupport nmenber, and a plurality of

el ectrical couplers attached to the second redistribution structure,

wherein the second redistribution structure redistributes signals

froma second tggm nglph 4G, SPRRASEIEMFoN@aBUbE Whndlgy ©f second

contacts;
a first microelectronic device having—

a first interposer substrate;

a first known good microelectronic die attached to the first
interposer substrate, the first die including an
active side and a back side opposite the active
side, a first terminal at the active side, integrated
circuitry electrically coupled to the first terminal,
and a first redistribution structure at the active side
of the first die and electrically coupled to the first
interposer substrate;

a second known good microelectronic die having an
active side including a second redistribution
structure and a back side opposite the active side,
wherein the back side of the second die is
attached to the back side of the first die such that
the second redistribution structure is facing away

from the first interposer substrate, wherein the
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el ectrically coupling the second die to the support nenber circuitry;
and encapsul ating at | east a portion of the first die, the second
die, and the support nenber. 43. The nethod of claim42
wherein: attaching a first known good mcroelectronic die to a
support nenber includes attaching an active side of the first die to
t he support menber; and attashteny aredistohutikmowtrugivezl s celastically oni ¢

die to the first die includes attaching.a, back si h econd di e
to a back side of the first gpgp[e_g(f%ihqgﬁrst m?erpoéé{%ib?r{g%tteng?ﬁod of

claim42 wherein the firsfirst 4 EoOWHIgHRe Firstudié, the seBold dr) apgtatve
side of the first die and the second redistribution structure is at

active side of the second di ¢eashadoniry @fthe fisstinternasgr sulstiade: andown
good mi croel ectronic_di a mber, 1 ' h
s@c@ﬁd nﬁ%@%%lggﬁﬁm%v&ém%@ﬂgéd atd a?ﬁ% lngrstt €

redi stribution structure to the su a ectrica
coupling a plurality of fricedeldettdnipadsicefint Aesthckesit corfitjusatiandihe on
structure to corresponding first support nenber contacts on the
support nenber; second microelectronic device having—

a second interposer substrate;

a third known good microelectronic die attached to the
second interposer substrate, the third die including
an active side and a back side opposite the active
side, a third terminal at the active side, integrated
circuitry electrically coupled to the third terminal,
and a third redistribution structure at the active side
of the third die and electrically coupled to the
second interposer substrate;

a fourth known good microelectronic die having an active
side including a fourth redistribution structure and
a back side opposite the active side, wherein the
back side of the fourth die is attached to the back
side of the third die such that the fourth
redistribution structure is facing away from the
second interposer substrate, wherein the fourth
redistribution structure is electrically coupled to the
second interposer substrate; and

a second casing covering the third die, the fourth die, and
at least a portion of the second interposer

substrate.
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attaching a second known good mcroelectronic die to the first die
i ncl udes attaching a back side of the second die to a back side of
the first die; and electrically coupling the second die to the
support nenber circuitry includes wire-bonding a plurality of

peri pheral contacts of the second redistribution structure to
correspondi ng s&€ond 188 8iasked migiostectigRicavices of clamSeppsreinrenber .
45. The net hod of cl gj.m [aP } edi E i ture
is at an active si det’:H(‘)a??I rtéﬁes\é??'ﬁ(gttﬁlglggﬁ dca\kr?r m‘%?éejib%&ﬁ Lr{%y}ggﬁﬁ%eyréglé?i rst
known good mi croel ect r oni ciratitey &od Hirst) pgeeond nhirde randnfoludtietermirtads; hi ng

a back side of the first die to the suP ort nber and wi re-bonding a
plurality of first peri ph@&SBPCIEEH: £OUDSE 1Q ﬁggqurgqsppg@pgtlmeg{ﬁtﬁgn

structure to correspondi ngrdujthsangupport nember contacts on the
support menber. 46. Thé nethod of claim45, further conprising
attachi ng a standof f thedirstheeeend, dkirdsiaghd foéirth hedistribgtiordstayctaned each
wherein: attaching a seccmdl 5nown good m croelectronic die to the
first die includes attach'r'ﬁéf Y back side of the second die to -32-

the stand-off such that dh@rsf aishiobdds srdiRfedasd BanepCarrae si de of

the first die and the back side of the second die; and electrically
coupl i ng the second di e & pluraligy sfiperipherakeeantacts iaf anarinetenpoiige of

wi re-bonding a plurality of R&S Emg%o%lndﬁmérﬁig*cér% of the second
n

redi stribution structure to corfrespondi ng sécond support mnenber
contacts on the support trab@lectrically coupling the terminals to corresponding

ball-pads and/or peripheral contacts.

38. The stacked microelectronic devices of claim 37, further
comprising a plurality of electrical couplers attached to corresponding ball-

pads on the redistribution structures.

‘ 39. The stacked microelectronic devices of claim 36 wherein the
first and second interposing structures each include:
a front side and a back side opposite the front side;
a plurality of first interposer contacts at the front side;
a plurality of second interposer contacts at the front side; and

a plurality of interposer pads at the back side.

40. The stacked microelectronic devices of claim 36, further
comprising an underfill material between the first device and the second

device.

41.  The stacked microelectronic devices of claim 36 wherein the
first interposer substrate includes a first side, a second side opposite the first
side, a plurality of first interposer contacts and a plurality of second
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47. The nethod of claim42 wherein encapsulating at |east a portion
of the first die, the second die, and the support nenber includes
conpletely encapsulating the plurality of electrical couplers
attached to the second redistribution structure so that the

el ectrical couplers are conpletely encased. 48. The net hod of
claim42 wherein encapsul ating at |east a portion of the first die,

the second jrgél%oﬁ%rn%frﬁgﬁf ﬁﬂ@ﬁ%?ﬁst@ 8! {a‘cdld}gﬁt? o?%ttet lglg%; pads at the,

encapsul ating 't ura electrical "coupfers a

second r edsstandosidepwhsreincthar glustityt baitintatpokerapads ipsudasoan odrrayhef

el ectrical .couplers are exposed. 49. The ne of cJaim42,
Furt her - colPPBPPA B ARG b HB7HSD SOBPoRITIE e BBl Pogt at | east
partially expose the electrical couplers attached to the second

redi stribution structure. 50. The nethod of claim42, further
conpri sing: att4dhi rfy raethad rigr KASKASInY odicrededwinisc devires tiee methathe
second die ﬂsiﬁ acked configuration; electrically coupling the
third die to P e plurality of electrical couplers attached to the

. second redi strid&itaching 3 tfirsicknome; g@otd micrheleetronie niéa s al auppod raémbeast

a portion of the first.die, the second.di d the su rt nmenbe
further conprises eﬁ@gwguF‘ﬁqo "}elﬁ'g)e{h‘f'WHﬁ'ai gge rdt®a’ E‘Eﬁd*ﬁﬂea %f{]od
of claim42 wherei n rgdiggibliicrstrictere Wk dtically lReuples a thedsppoft réBber
support nmenber circuitry includes wre-bonding the second die to the

support menber circ@reviyfy, wherein the firsheredistripgion f steichiren tedisiibeites n
e P Setoms o e M HPRS! SFATRFEr BRI Yo RSB SRo ot ee'
suppbrt menber pads cattactse second si de, and wherein the method
further conpri Sélat?a:ching a second known good microelectronic die to the first die with
the first die between the second die and the support member, the
second die including a second redistribution structure facing away
from the support member, and a plurality of electrical couplers
attached to the second redistribution structure, wherein the
second redistribution structure redistributes signals from a second
terminal of the second die to a larger array of second contacts;
electrically coupling the second die to the support member circuitry; and
encapsulating at least a portion of the first die, the second die, and the

support member.

43. The method of claim 42 wherein:
attaching a first known good microelectronic die to a support
member includes attaching an active side of the first die to
the support member; and
attaching a second known good microelectronic die to the first
die includes attaching a back side of the second die to a
back side of the first die.
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attaching a plurality of electrical couplers to correspondi ng support
menber pads at the second side of the support nenber. 53. The
nmet hod of claim42 wherein electrically coupling the second die to

t he support nenber circuitry includes electrically coupling the

second die to the support nmenber circuitry without directly
electrically codfli n%_ﬁehé\%@&m@f @aimt ¢2t tehereins theyi @st redistribugian A
met hod f or JRAKEAG g el GivB! 1ok Y Fﬁ[rst”&i rﬁ‘}%‘ e $ing A itGiont Ne
met hod conprising. attaching a pl Urar | y 0 I'rs nown gooc[

m cr oel ect rstratctured iseattaztion sidetof itho setorsiudis sred @hetelre first dies
including first redistribution structures at an active side of the
i ndi vi dual first die8ttachirg aifirst keown gogd dnigroglesteanic digi ot 3 isyppPPtn

structures are el ect (i cal by plcRtidsuiafingthe afSRbuRIS IR 10 and

wherein the individual first redistribution®structures redistribute
signals fromfirst term nthesuppottheember ard ilabdrically tchapling atplutalktg t o

a larger array of first conjacts; attachjng_a plyrality of second
known good mi croel ect roni?:‘nfﬂrisi hall-neds ?ﬁﬁlevf'%a{ﬁ&fsﬁbgﬁgrbis_yé'cﬁuﬁe 30
stacked configuration to cdrRisBoAdiRbUfidt iduppBft MeAberdesiiNi&esn thbe
second di es including second redistribution structures facing away

fromthe support nenber, suppost membelity of electrical couplers

he-second red st r1 bR GEE Aaeon) K0P Gesth Bl &bl gt ARt con

termnals of the second diigndi@des ateicBfiy Rba&k siflé of EROSsLOREHIAE &'
W re-bondi ng the second dies to the interposer substrate;

encapsul ating at |east a hrokisidmobthetfifet digrand di es, the second dies,
and the interposer syRR{raheeodRthgs BRPSBEARP did o ThEdtpPodCkfiibRrf rom

each ot her.
circuitry includes wire-bonding a plurality of peripheral

contacts of the second redistribution structure to
corresponding second support member contacts on the

support member,

45. The method of claim 42 wherein the first redistribution
structure is at an active side of the first die, and wherein:

attaching a first known good microelectronic die to a support

member includes attaching a back side of the first die to

the support member and wire-bonding a plurality of first

peripheral contacts of the first redistribution structure to

corresponding first support member contacts on the

support member.

46. The method of claim 45, further comprising attaching a stand-
off to the active side of the first die, and wherein:
attaching a second known good microelectronic die to the first
die includes attaching a back side of the second die to
-32-



55. The nethod of claim54 wherein: attaching a plurality of first
known good microelectronic dies to an interposer substrate includes
attaching the active side of the individual first dies to the

i nt erposer substrate; and attaching a plurality of second known good
m croel ectronic dies to the individual first dies includes attaching

a back side of the indiviHgastagedhguah dsat she, sterckokjigebaiween the
corresponding first dies. ARre &Eg Wméoﬁ(rjs?fdiglﬁrﬁf‘tﬁ‘l b%ﬁrs% ‘of the
attaching a plurality of ?lrst nown good m Croe ect ron e di &5 18 an

i nt er poser substrate incl setemdatié;aafd ng t he redi stribution structures

at the active side of the jndividual first dies to the interposer
substrate and el ectr Pl?&fricﬁ‘hl‘:(ﬁ‘.?HPﬁ'%”%\e p?eﬁ?'&‘?id("?/ tarthe; SURPCHaMeMRAs of

the individual Tirst redl st idcRiedt iEbBhhg! ﬁtﬁ%ﬁg‘?@idﬁgél”“
i nterposer contacts on the 1 nt'erposer substraté; attaching a
plurality of second knowncagndacts mofr thel esgooadi cedistebutian t steudturgi \to dual
first dies includes attaching a 8ack sige of the indivi ucgl seﬁond
dies to a back side of cof? 5%;98H g ecPpd SURPRE MeRREn G tB RbitHS ¢ he
second dies to the interpagfortsHesbeat € i ncl udes wire-bonding a

plurality of peripheral contacts of the individual second
redi stribution structures to correspondi ng second i nterposer contacts

on the interpos su r i . 5 et ai_m, 54
wherein attachi %Z a Eﬁ%r@%’ﬁﬂg 8? Cﬁlmstzzk\]@%r@oeg'gg#@?t@b é t'?%sﬁi 2

di es to an porticer poey fisstiled, rakesdcbat uikeSatd ties Bupgore nisakersindrides t he
individual first dies to the interposer substrate and w re-bonding a

plurality &PMAstely encappwating theoplusrlity obrlectiical peupleseatfapherdatthen
structure }ngcé@% rfAABHIMOsthicide URBPIHe SBEREA GUMES e Bmblely

support nme
encased.

—y

48. The method of claim 42 wherein encapsulating at least a
portion of the first die, the second die, and the support member includes
partially encapsulating the plurality of electrical couplers attached to the
second redistribution structure so that at least a portion of the electrical

couplers are exposed.

49. The method of claim 42, further comprising removing a portion
of the encapsulant to at least partially expose the electrical couplers

attached to the second redistribution structure.

50. The method of claim 42, further comprising:
attaching a third known good microelectronic die to the second
die in a stacked configuration;
electrically coupling the third die to the plurality of electrical
couplers attached to the second redistribution structure;
and
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58. The nethod of claimb54, further conprising renmoving a portion of
the encapsulant to at |east partially expose the plurality of

el ectrical couplers attached to correspondi ng second redistribution
structures. 59. A nethod for manufacturing stacked

m croel ectroni c devices, the nethod conprising: providing a first

m croel ectroni ¢ deviWereincencapsgating ai leastsa Rastieth ojdbe first die, the

m croel ectronic die atta r p tﬁﬂ,ﬁ{e? (b)
a second known good m crggfl&di ?lgma&lidt?%% g@h@ ﬁ.'rbeﬁt |r§1pr§?§el in
a stacked confi gurati on, entapssiatiogthedihirdidiee| udi ng an active side

proj ecti ng away fromthe first interposer substrate, a first

redi stribution structure at the active side of the second die, and a
plurality of fisst ethecthidteed 60 wRiar A2athaediedelebtritdf fdolpling the
redistribution structure, wherein the first redistribution structure

redi stri bubeond gmaite fheorﬁUPE‘?rﬁn W&F’@ebfC'f‘%ﬁ'@%é’&%‘#ﬁﬁsdl"‘éret@r@'%aﬂ@%r
array of fi égﬁ)‘nd“c@?ﬂf@%&%up &{g] JeRgirdiifgcond m croel ectronic device
at

i ncl udi ng kno m croel'ectronic die attached to a
second i nterposer substrate, and (b) a fourth known good

Tonr Peurati on Gho’ 1B BRIER,O0 dlltf 2 whreth doe BuBodt Heifbir. baying

away from gmwtemmbelr rdireiRg Siatiuged st filkt Side? He66ond §i6di Gipokit then
structure &rﬁthe active side of the fourth die, and a plurality of

second el et} St& 38 IPEIralItY(of fupBert rBempaer RegoAl th%aegqnd. gide., and
struct ure, wWoREEine rh ﬁogﬁﬁ@ﬁgcé,ﬁgh ribution structure redistributes
s of the

signals fromterm na tourth die to a larger array of second
contacts; and aattagbingnga t hdurglity oref wlecmmleccamlﬂra deviaerespondirg

s oet et 1 or B B e AP A LAY B Rl remtpr’s

device to the first mcroelectronic device includes coupling a
plurality of tgjﬁr Iectri cal cou%I ers_at back si de of the second
at

i nt er poser sub he o M o A& g 48 W@Preén elestrieally cauplingr dheof
the first §Qdnatdié iheBuSidrtflewiRr circuitry lnéﬁdesTQl%ct?‘Eflﬁp@oL@fm§ kgd m

59, further conprising disposing an underfill nateri bet ween t he
first mcrersoadt dignite hevsdrpaihdnemeers edowitly nvithad| disectiynelecttisallce.

62. The m&#ﬂ%ﬂnﬁhec%%ﬁag%t%ﬁéﬁzlspdlehe first interposer substrate
I'r's

i ncl udes a second®si de opposite the first side, and
wherein: providing a first mcroelectronic device including a first
known good 54. A method for manufacturing a plurality of microelectronic
devices, the method comprising:
attaching a plurality of first known good microelectronic die to
an interposer substrate, the first dies including first redistribution
structures at an active side of the individual first dies, wherein the
individual first redistribution structures are electrically coupled to
the interposer substrate, and wherein the individual first
redistribution structures redistribute signals from first terminals at
the active side of the first dies to a larger array of first contacts;
attaching a plurality of second known good microelectronic die to the

individual first dies in a stacked configuration to
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m croel ectronic die attached to a first interposer substrate includes
providing a first device having a first die attached to the first
side of the first interposer substrate; and the nethod further
conprises attaching a plurality of third electrical couplers to

correspondi ng i nterposer pads at the second side of the first
i nt er poser subst r at dormufe pliaity BE stagked pisyicesp Higs seeandadies Ag@deding an

array correspondi ng de0,3y FERE bR Yructures facing away from the support
member, and a plurality of electrical couplers attached to
corresponding second redistribution structures, wherein the
second redistribution structures redistribute signals from second
terminals of the second dies to a larger array of second contacts;
wire-bonding the second dies to the interposer substrate;
encapsulating at least a portion of the first dies, the second
dies, and the interposer substrate; and

separating the stacked devices from each other.

55.  The method of claim 54 wherein:

attaching a plurality of first known good microelectronic dies to
an interposer substrate includes attaching the active
side of the individual first dies to the interposer
substrate; and

attaching a plurality of second known good microelectronic
dies to the individual first dies includes attaching a back
side of the individual second dies to a back side of

corresponding first dies.

56. The method of claim 54 wherein:

attaching a plurality of first known good microelectronic dies to
an interposer substrate includes attaching the
redistribution structures at the active side of the
individual  first dies to the interposer substrate and
electrically coupling a plurality of first ball-pads of the
individual first redistribution structures to corresponding
first interposer contacts on the interposer substrate;

attaching a plurality of second known good microelectronic

dies to the individual first dies includes attaching a back
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side of the individual second dies to a back side of corresponding
first dies; and

wire-bonding the second dies to the interposer substrate includes wire-
bonding a plurality of peripheral contacts of the individual second
redistribution structures to corresponding second interposer

contacts on the interposer substrate.

57. The method of claim 54 wherein attaching a plurality of first
known good microelectronic dies to an interposer substrate includes attaching
a back side of the individual first dies to the interposer substrate and wire-
bonding a plurality of first peripheral contacts of the first redistribution structure

to corresponding first support member contacts on the support member.

58. The method of claim 54, further comprising removing a portion of
the encapsulant to at least partially expose the plurality of electrical couplers

attached to corresponding second redistribution structures.

59. A method for manufacturing stacked microelectronic devices, the
method comprising:
providing a first microelectronic device including (a) a first known good
microelectronic die attached to a first interposer substrate, and
(b) a second known good microelectronic die attached to the first
die in a stacked configuration, the second die including an active
side projecting away from the first interposer substrate, a first
redistribution structure at the active side of the second die, and a
plurality of first electrical couplers attached to the first
redistribution structure, wherein the first redistribution structure
redistributes signals from terminals of the second die to a larger

array of first contacts;



providing a second microelectronic device including (a) a third known
good microelectronic die attached to a second interposer
substrate, and (b)a fourth known good microelectronic die
attached to the third die in a stacked configuration, the fourth die
including an active side projecting away from the second
interposer substrate, a second redistribution structure at the
active side of the fourth die, and a plurality of second electrical
couplers attached to the second redistribution structure, wherein
the second redistribution structure redistributes signals from
terminals of the fourth die to a larger array of second contacts;
and

attaching the second microelectronic device to the first microelectronic

device in a stacked configuration.

60. The method of claim 59 wherein attaching the second
microelectronic device to the first microelectronic device includes coupling a
plurality of third electrical couplers at a back side of the second interposer
substrate to corresponding first electrical couplers of the first redistribution

structure.

61. The method of claim 59, further comprising disposing an underfill
material between the first microelectronic device and the second

microelectronic device.

62. The method of claim 59 wherein the first interposer substrate
includes a first side and a second side opposite the first side, and wherein:
providing a first microelectronic device including a first known good
microelectronic die attached to a first interposer substrate
includes providing a first device having a first die attached to the
first side of the first interposer substrate; and
the method further comprises attaching a plurality of third electrical

couplers to corresponding interposer pads at

-37 - °



the second side of the first interposer substrate, wherein
the interposer pads are arranged in an array

corresponding to a JEDEC pinout.
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